Résumé. 2014 Nous avons examiné des micelles inverses de 
etc...).
Overbased calcium alkylaryl sulfonate micelles are widely used as anti-corrosive additives in lubricants, and especially in motor oils. Such systems generally consist of an amorphous mineral core (2-3 nm diameter) surrounded by a shell made up amphiphilic molécules which prevent the core from floculation in hydrocarbon media.
In this case, the mineral core consists of amorphous calcium compounds such as carbonate and hydroxide, which diameter lies in the 2-3 nm range. The microstructure of the core has already been studied by électron diffraction and more accurately by Extended X-ray Absorption Fine Structure (EXAFS) at the calcium K-edge [1] . The morphology of such systems can be determined by light scattering [2] , small angle X-ray scattering [3] and neutron scattering experiments [4] .
Generally, the data obtained are in good agreement with the structural model proposed.
Conventional Transmission Electron Microscopy (CTEM) can be used to study such systems out of their equilibrium conditions because overbased micelles can be very easily isolated on a thin carbon film [5] , without undergoing any visible structural transformation. On the other hand, frozen thin liquid film of micelles are also observable in the CTEM, due to the recent progress in cryotechnology applied to electron microscopy [6, 7] .
With regard to the application of CTEM to the study of reverse micelles, the main advantage is the rapidity of the preparation, but When imaging at low energy-losses in the ZEISS 902 microscope, one must take into account the energy dispersion in the final image due to the second-order aberration which is about 2 eV/cm on the negative plate. This can be advantageously used here to study, in detail, the evolution of the filtered image ofvery small specimens over a few eV energy loss. For example, figure 2b shows a low loss image of micelles when the energy window of 5 eV width is centered at 36 eV loss in the back focal plane of the filter (CaM2.3 core loss excitation energy). On the same electron micrograph, an advantage is that the spectroscopic imaging of micelles is continuously visible from 25 eV (the edge of the negative) to 36 eV (the center of the negative). As the original magnification was X85000, the difference of focus between the two imaging conditions is not visible and it is readily seen the important change and the contrast reverse between the two situations : at 36 eV loss (CaM2.3 edges) the core of the micelle is imaged, at 26 eV loss (carbon plasmon) the shell is specifically imaged. Figure 3a shows an inelastic image taken at AE = 26 eV (in the carbon plasmon-loss region) in the same conditions ; the organic shell of the micelle is imaged (see enlargment in Fig. 3b (Fig. 4) shows the same contrast, although that the signal is here very low. This confirms definitely that this shell contrast is not related to any selective interface plasmon excitation. On the other hand, a surface plasmon excitation is also excluded in this energy band.
Consequently the inelastic image generally shows a mass thickness (volume plasmon) contrast with a high resolution power. As phase contrast is transferred to the image, scattering contrast due to the objective aperture is also present in inelastic electrons. Therefore, both the 26 eV and 130 eV loss BF images can be interpreted as a high resolution mass-thickness contrast modulated by the elastic scattering at calcium atoms in the micelle core. Fortunately, the result is a definite picture of the location of surfactant molecule around the calcium rich core. Such spatial resolution is not routinely attainable with the conventional STEM mapping process with the EDX detector. Concerning the chemical mapping of atoms by the EELS technique, using inner-shell ionization edges and suitable background correction techniques, the atomic resolution (inferior to 1 nm) has been demonstrated in ref. [9] using uranium atoms deposited on a carbon film. Our data suggest that high resolution elemental images can also be obtained, in certain cases, by combining plasmon loss and scattering contrasts.
Apart from the micelle, filtered images also contain some contrasts from the carbon support, a careful examination shows (Fig. 3a, b ) that this contrast does not depend on the energy loss. Consequently, this contrast is attributed either to phase contrast or to local mass-thickness variations, which are transferred into the inelastic signal, in agreement with theoretical prediction [10] . Nevertheless, the phase contrast of carbon is only visible if the chromatic aberration disk is reduced, i.e. using a very narrow energy band (typically inferior to 5 eV in our case). 
CORE Loss ESI OF MICELLES -
The EELS spectrum of carbon-deposited micelles, obtained in the range 250-600 eV is shown in figure 5 . The carbon K-edge at 284 eV, the calcium sharp L2.3 edges near 347 eV and the oxygen K-edge at 532 eV are displayed in this spectrum.
The carbon K-edge presents three fine structures which have already been recognized and discussed in a previous work [5] The calcium K-edge presents two sharp peaks (white lines corresponding to L2.3 edges (2pl/2 2p3/2~3 d transitions).
The oxygen K-edge also displays some fine structures which are not well known at the moment. With regard to calcium, taking into account that the jump ratio is sufficiently high, and that the presence of the carbon K-edge does not permit a complete background correction for imaging, we used a simple two-images technique to obtain the net calcium mapping in our specimen (Fig. 6a, b,  c, d) . A selecting slit of 10 eV guaranties a chromatic aberration disk inferior to 10 Â, two images were recorded with the video camera (dwell time 10 s), first at 340 ± 5 eV (a) and 355 ± 5 eV (b), the substraction (b)-(a)) gives the calcium map distribution (c) : figure 6d represents figure 6c which as been processed (high-pass filter and smoothing). As can be seen, the calcium rich core of the micelle is imaged, and the resolution is good enough to distinguish the detergent layer between contacting particles (2-3 nm). 5 
